Treatment pathways and economic analysis of treatment

for severe psoriasis

Christine Mary Clark

A thesis submitted in partial fulfilment of the requirements of Liverpool

John Moores University for the degree of Doctor of Philosophy

March 2002



THE FOLLOWING HAVE NOT
BEEN COPIED ON
INSTRUCTION FROM THE
UNIVERSITY

Table 1.1 page 16
Table 1.2 page 18 |
Table 1.3 page 19
Table 1.5 page 23
Table 2.3 page 31
Table 2.4 page 33
Table 2.5 page 37
Figure 5.1 page 61
Figure 6.1 page 63
Table 6.1 page 65
Tabrle 6.3 page 68

~ Figure 6.2 page 70
Figure 13.1 page 199

Appendix 4



Abstract

Psoriasis is a chronic skin disease that affects up to 2% of the UK population. The clinical
presentation ranges from mild disease to extensive, severe disease that causes considerable
discomfort and distress. Severe disease usually requires photochemotherapy or systemic
treatment. Information about the effectiveness, safety and costs of the different treatments
is required to enable dermatologists to formulate evidence-based treatment guidelines.
Systematic reviews of the four main treatment modalities for moderate-severe psoriasts
(cyclosporin, methotrexate, systemic retinoids and photochemotherapy) were performed.
Randomised controlled trials were located systematically by electronic searching, hand
searching and personal communications. Data on trial characteristics and outcomes were
extracted and tabulated. Where possible data were pooled to give summary effect sizes as
odds ratios, rate differences or numbers needed to treat (NNTs). Firm RCT evidence of
efficacy was found for cyclosporin, oral retinoids, particularly in combination with PUVA,
phototherapy, photochemotherapy and for combinations of topical calcipotriol or steroids
with phototherapy. The corresponding NNT's were low, indicating high levels of efficacy.
RCT evidence of efficacy is lacking for methotrexate. Two observational studies of
patients attending the Psoriasis Specialty Clinic were performed. The first was a cross-
sectional study that used data in existing disease assessment documentation to identify the
characteristics of a group of 256 patients. The second was a longitudinal study that
followed the treatment pathways of 166 patients in the first group. These studies confirmed
that this group of patients and their treatments were comparable with those described in the
literature. An economic analysis was performed, using a previously published decision-
analytic model, to compare four treatment strategies for severe psoriasis from the health
service perspective. The results (cost-effectiveness ratios) showed that methotrexate was
the most cost-effective primary treatment followed by cyclosporin, acitretin and PUVA.
The rank order was not sensitive to changes in response rates. Modifications to the decision
analytic model are proposed including a wider array of pathways and an allowance for
adverse effects of treatment. Future analyses should include narrowband UVB alone as a
primary treatment.
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Chapter 1

Evidence-Based Medicine

Summary

This chapter reviews the background to the development of evidence-based medicine (EBM) and
describes the methodological ‘tools’ which are used to gather and .s:'ynthesise the evidence. The
implementatiorr of EBM is considered briefly.

1.1 Evidence-based Medicine: Background

Although the philosophical origins of evidence-based nredicine (FBM) date back for many decades,
the current drive for EBM in the NHS was triggered by the combination of rising costs and
evidence of wide variations i medical practice. (Weatherall 1994) There was also mounting

concern that many interventions had little basis other than tradition.

In January 1996 the NHS Executive stated its commitment to ensuring
“that decisions about the provision and delivery of clinical services are driven
increasingly by evidence of clinical and cost-effectiveness, coupled with systematic
assessment of actual health outcomes™. (NHS Executi\}e 1996a)

In the same month Sackett and colleagues described EBM as, “the conscientious, explicit and
judicious use of current best evidence in making decisions about the care of individual patients™.
(Sackett 1996) It follows from both statements that the practice of EBM involves two critical steps,
firstly the identification of “evidence” and, secondly, its application. |

This chapter reviews the methodological tools which are used to identify and synthesise evidence

and the common approaches to implementation of EBM.

1.2 The tools of evidence-based medicine

For any therapeutic intervention there exists a body of experience in the scientific literature and in
the memories of clinicians. This, therefore, is the ‘evidence” which has to be systematically
extracted and analysed. A critical step in this process is to devise a decision-analytic model which
accurately describes the options open to a clinician and the possible decision pathways. In order to
do this, the raw evidence has first to be located, sifted, analysed and synthesised to ensure that the
final modet is based on reliable material of suitable quality. The techniques of systematic review
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and economic analysis are employed to analyse and synthesise the evidence. Only when this stage
is complete can the evidence be translated into meaningful therapeutic guidelines. Guidelines
derived through a less rigorous process cannot really be said to merit the description ‘evidence-
based’.

1.2.1 Decision analysis

Decision analysis is a systematic, quantitative technique for structuring the decision-making
process. It has been described and recommended as a means of helping clinicians to make
decisions about the care of individual patients. (Weinstein 1980, Sox 1988) However it can also be
used to analyse treatment strategies for groups of patients and to form the basis for cost-
effectiveness analysis. It has even been used to analyse the cost-effectiveness of medical research
itself. (Drummond 1992) It is particularly helpful when a decision is complex and involves an
element of uncertainty.

There are five steps in a decision analysis (Petitti 1994);

o identification of the problem

e structuring of the problem (using a decision-analytic model, ‘decision tree’)
e pathering information about uncertainties and outcomes

e analysis of the tree '

s sensitivity analysis

Clear identification of the problem is the critical first step so that the resulting tree has a
recognisable focus, timing, horizon and perspective. A specific starting point must be identified
along with a realistic time horizon.

The decision tree is a flow diagram shewing decisions and outcomes, in time sequence, moving
from left to right. The tree must clearly distinguish between choiées (which are under the
decision-maker’s control) and chance events (which are beyond the decision-maker’s control). It
must also distinguish between outcomes (which describe facts, states of being) and outcome
valuations (utility values).- In order to represent these entities in a decision tree three types of
“node” are used. They are; decision nodes (square), chance nodes (round) and outcome nodes
(triangular). Two basic rules must be obeyed when constructing the tree; firstly, the branches from
a node must be exhaustive and mutually exclusive and, secondly, the sum of probabilities in each
branch must be equal to-one. (figure 1.1 shows an example of a decision tree)

13



Figure 1.1: Measles revaccination decision analysis — decision tree format
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Gathering the information to fill in the decision tree is the next step. Probabilities must be
determined for each chance event and utility values assigned to outcomes. Probabilities are derived
from systematic review of the literature (see below), primary data collection or consultation with
experts. - By convention, death is given a value of zero and life (survival) is given a value of one.
Values for intermediate states, such as survival with a disability are aetermined by a standardised
wager technique. (Jeffersomr 1996) This involves asking a patient to choose between two
hypothetical options, for example; '

e option A- no risk of death but the certainty of a degree of disability

e option B: a 0.5 chance of complete cure but also a 0.5 chance of death.

Most patients will choose option A.” The wager is then reformulated with a reduced chance of
death. This process is repeated until the patient has difficulty chooﬁing between the two options.
This point will be associated with a vatue for the chance of complete cure (e.g 0.95) and a value for
the chance of death (0.05). This is described as “the level of indifference”.

The decision tree is analysed by a process of “folding back” and averaging This can be done either
with or without utility values. An example of a tree using probabilities alone is shown in figure 1.1,
which describes the probabilities of death or survival depending on whether subjects are re-
vaccinated or not. “Folding back™ refers to the process of multiplying together all the probabilities
associated with each outcome. This is more easily seen if the infonnat_ion on the tree is set out as a
spreadsheet (see tablel.1). “Averaging” refers to the summation of the products of the rows that

lead to the same outcome.

This example only has two outcomes (die or don 't die (ive))- however, for a problem with
intermediate outcomes, the utility value of each outcome may be included. The option with the
highest utility value can then be computed..

Finally, the robustness of the model is tested by means of sensitivity analysis. In this process the
values of one or more key parameters are varied to test the effect on the final result. In the measles
re-vaccination example, the probability of exposure to measles was estimated to be 20% although in
practice it varies between 1% and 40%: A sensitivity analysis would examine the effects of
substituting values between 1 and 40 on the number of lives saved by re-vaccination. This
identifies weaknesses in the model and may be-used to guide future research.
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Table 1.1 Measles Re-vaccination Decision Analysis - Spreadsheet Format

Sum for deaths (sum of products for lines 1,3,5 & 7) = 0.000152

Difference between revaccination and no vaccination = 0.000152 - 0.000023 = 0.000129
Difference as events per 100,000 = 12.9 deaths

(After Pettiti 1994)
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1.2.2 Systematic review

The purpose of a systematic review is to summarise and present both published and (if possible)
unpublished data in a comprehensive form. This information may be used as the basis for a meta-
analysis or may be used directly to estimate a probability for cost-effectiveness analysis. The
process of systematic reviewing involves the location, appraisal and synthesis of evidence from
scientific studies in order to provide informative empirical answers to scientific research questions.
(NHS CRD 1996) A systematic review differs from a traditional review paper in that the
methodology is explicit, the review attempts to capture all relevant data and the analysis should be

free from bias.

There are eight steps in the preparation of a systematic review: (Lefebvre 1994)
e statement of the objectives of the review '

o definition of the eligibility criteria

o search for eligible studies (information retrieval)

o assessment of the quality of each study

e application of the eligibility criteria and justification of any exclusions

e analysis of the results of the eligible studies (data extraction)

¢ data synthesis

e preparation of the report

It is recommended that the whole review process should be planned in advance and recorded as a
written protocol. (Meade 1998) In this way it should be possible to ensure that the methods are
driven solely by the aims and bias is avoided. The protocol should spgcify the question(s) to be
answered, the strategies for information retrieval and data extraction, the screening criteria and the
means by which the data will be synthesised. The protocol should p‘rovide a framework to ensure
that the research question is answered rather than specifying narroW, untested selection criteria

which may exclude all the available studies.

It has been suggested that each review question should describe three elements, (1) the participants
(subjects) in the primary studies and their disease status, (2) the intervention under consideration
and (3) the outcomes which evaluate the success of the intervention. (NHS CRD 1996)

Before the search for suitable studies is started, eligibility criteria must be defined. Most systematic
reviews are based on randomized controlled trials (RCTs) as this methodology is most likely to
distinguish reliably between the effects of an intervention and the effects of bias or chance. If
sufficient RCTs are not available then the next best quality evidence must be used. Table 1.2 shows
the conventionally accepted hierarchy of evidence.
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Table 1.2: Hierarchy of Evidence

(Eccles 1998)

It is important that the information retrieval process is scientifically defensible and free of bias. It
follows that all the available information needs to be identified. In practice it may not be possible
to locate unpublished information and there may be considerable difficulties in trying to retrieve
information published in foreign languages. The reviewer needs to be aware of the phenomenon of
publication bias. This is the bias introduced because studies with positive results are more likely to
be published than those with negative results. Thus, even if a comprehensive search is successfully
performed, the results may not represent all the work that has been done in that field. Electronic
databases may identify as few as 50% of the relevant studies and so the information retrieval
strategy must go beyond electronic searching alone. The ideal approach is summarised in Table 1.3
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Table 1.3:  Steps for comprehensive retrieval of published information on a specific topic

(After Petitti 1994)

The computerised search must be designed with care. Most systematic reviews set out to retrieve
randomized controlled trials, however, until recently bibliographic databases, such as Medline and
Embase were inadequately designed for this purpose and lacked suitable indexing terms. (Lefebvre
1994) In order to maximize the chances of identifying all the available RCT's optimally-sensitive
search strategies (OSSS) have been devised. (Dickersin 1994, NHS CRD 1996) The search strategy

recommended by the NHS Centre for Reviews and Dissemination is shown in Appendix 1.

Once all the relevant articles have been assembled, they must be screened for quality and eligibility
using the criteria established at the outset. Some general criteria for assessing the quality of RCTs
have been identified (see Table 1.4) but other specific criteria relating to the question under
investigation may need to be added. After screening the remaining papers can then be used for data
extraction. It is recommended that data-extraction forms be prepared in advance so as to minimise
bias. (Meade 1998) This process should involve extensive testing and consultation with experts in
the field to ensure that critical elements of data are not overlooked Data extraction forms vary
considerably, depending on the area of investigation. An example is shown at Appendix 2.
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Table 1.4: Generic criteria for assessment of randomised controlled trials

1 | Was the assignment to the treatment groups really random?

2 | Was the randomisation of the participants blinded?

3 | Was relatively complete follow-up achieved?

4 | Were the outcomes of people who withdrew described and included in the
analysis?

5 | Were those assessing outcomes blind to treatment allocation?

6 | Were the control and treatment groups comparable at entry?

7 | Were the groups treated identically other than for the named intervention?

(CRD Report Number 4, 1996)

The results of the primary studies are then drawn together to provide a broad, qualitative overview.
It may also be possible to undertake a quantitative synthesis using the techniques of meta-analysis.
In this way a summary measure of effect size can be derived from pooled data. As with any
statistical method, it is important that the most appropriate method is selected for the data in
question. (This will be discussed in more detail in Chapter 6)

The final report of a systematic review should include a clear description of the purpose, methods,

results and implications of the review.

1.2.3 Economic analysis

Several different types of economic evaluation are possible but some elements are common to all.
Generally, two or more interventions are considered and the inputs (resources) needed to deliver it
are compared with the outputs (results, effects). It follows, therefore, that cost-of-illness (COI)
studies, which consider inputs only, are not considered to be true ecohomic evaluations. Different
types of economic evaluation measure inputs and outputs in different units. The characteristics of

the four main types of economic analysis are summarised in Table 1.5.
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Cost-effectiveness analysis (CEA)

It can be seen from Table 1.5 that CEA compares the outcome of decision options in terms of cost
per unit of effectiveness. In practice, this type of analysis is most widely used in healthcare and so
this will described.

Cost-effectiveness analysis contributes to and builds on to decision analysis, using a decision tree as
its starting point. The following additional steps are necessary:

¢ Definition of the perspective of the analysis
Identification of cost data

Analysis of cost data

Sensitivity analysis

The perspective of a CEA must always be stated explicitly as this will determine which costs are
included. For example, an analysis from a provider perspective would include direct and indirect
costs of providing a treatment, whereas an analysis of the same treatment from the patient

perspective might include travelling expenses for clinic visits and loss of income.

Cost data must be carefully researched and the difference between costs and charges must be clearly
understood. For example, it might cost a hospital laboratory £5.00 to carry out a test (including
reagents, labour and overheads) but the hospital might charge £10.00 to perform the test for a
private clinic. In this case the cost to the hospital is £5.00 but to the private clinic the cost is
£10.00. The figure used in an economic evaluation will depend on its perspective. In general, cost
data are either taken from administrative sources or are gathered de novo in suitable observational

studies.

Cost data can be added to the decision tree so that the net cost of each of the decision options can be
calculated.

Sensitivity analysis is an essential part of a CEA as it allows the researcher to test the effects of the
assumptions that have been made. It may also help to identify cost eléments which are critical to
the model and which may be liable to change. - An example of this is a study which examined the
cost-effectiveness analysis of screening for and eradication of Helicobacter pylori. (Briggs 1996) In
this study the authors examined the effects of varying 18 different parameters on their model. They
were able to show that the cost of antisecretory medication had a more significant effect on the
payback period than all other factors, including the accuracy of endoscopy and the effectiveness of
eradication treatment.
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1.3 Implementation of EBM

Sackett and colleagues explained how it should be possible to apply epidemiological and
biostatistical evidence to improve the clinical care of patients in 1991. (Sackett 1991) Since that
time this group has lead the field in developing techniques that clinicians can use to make their
practice ‘evidence-based’. (Sackett 2000).

In 1996 the NHS Executive issued guidance which called on chief executives to ensure that sound
information was available, including decision-support systems, in order to improve clinical
effectiveness. (NHS Executive 1996a) This was rapidly followed by a document which described
how clinical guidelines should be developed and used in clinical practice. (NHS Executive 1996b)

Understanding of the principles of EBM is gradually spreading through professional communities,
and over the next few years it is likely that healthcare providers and consumers will increasingly
ask for evidence-based approaches ta treatment and care. This is already clearly reflected in the
guidelines produced by the National Institute for Clinical Excellence (NICE) which commonly

recommend an evidence-based approach to treatment.
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Chapter 2

Psoriasis and its Treatment

Summary

This chapter reviews the clinical presentation, pathology and epidemiology of psoriasis. Licensed
treatments for psoriasis, including phototherapy, are described. Topical treatments are considered
briefly and systemic treatments are considered in detail. Unlicensed treatments are mentioned

briefly.

2.1 Psoriasis
2.1.1  Clinical presentation

Psoriasis occurs in several different forms_ Chronic plaque is the most common and it accounts for
more than 90% of cases. (Stern 1997) It is characterised by plaques on the trunk and extensor
surfaces of the limbs that are typically well-demarcated, reddened, thickened and covered in silvery
scales. They may be small and discrete or large and confluent and the skin may be up to sixteen
times thicker than normal skin (Clark 1999) Patients may also have psoriatic lesions affecting the
scalp and in this area thick scales may be a major problem. In some ﬁatients, psoriatic lesions

_occur in the flexures (armpits, groin, infra-mammary area) and in these areas plaques are typically
red and inflamed but lack the covering of silvery scale.

Removal of the silvery psoriatic scales causes characteristic “point bleeding” although superficial
scales from the surface of plaques are shed freely. In addition, patients complain of itching,
extreme dryness of skin and painful cracking and bleeding,

In many patients characteristic changes are seen in nails (both fingers and toes). These include
pitting, “oil spots” and onycholysis. Fifteen percent of patients also have a sero-negative
arthritis.(Stern 1997) "

Guttate psoriasis is so named because lesions are scattered over the skin surface like droplets of
liquid spattered from a paintbrush. The individual lesions are small, round, red macules. This
form of psoriasis is usually seen in children and adolescents and is often triggered by a
streptococcal throat infection '
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Palmo-plantar pustular psoriasis is a relatively rare condition in which multiple sterile pustules

appear on the palms and soles.

Generalised pustular psoriasis and erythrodermic psoriasis are rare but serious conditions which

usually require immediate in-patient treatment.
2.12  Pathological processes

In earlier times psoriasis was described simply as a hyperproliferative disease in which skin cells
were formed more rapidly than usual. In the past 10 years there have been considerable advances
in the understanding of the pathological processes that give rise to the clinical manifestations of
psoriasis. Although the full picture is still not clear, it seems that T-lymphocytes play a central
role. A recent hypothesis suggests that the first step is the presentation of antigens or
superantigens, by antigen-presenting cells (APCs) to CD4 helper T lymphocytes in the epidermis.
This induces the release of cytokines from both APCs and the T-lymphocytes. The cytokines in
turn bring about keratinocyte proliferation and the release of adhesion molecules from endothelial
cells. The presence of adhesion molecules allows leucocytes, including skin-homing, memory CD4
T-lymphocytes, to infiltrate the area. These mechanisms may be responsible both for inducing and
maintaining psoriatic lesions. (Ortonne 1999)

2.13 Epidemiology

Psoriasis affects 1-3% of the general population in Europe. (Farber 1998) The prevalence varies
considerably between racial groups for example, rates of 0% have been reported in Samoa and in
the South American Andes but 4.8% in Norway and 11.8% in the Arctic Kazach’ye. Genetic
factors play a role but environmental factors are also relevant. A child has a 16% risk of developing
psoriasis if one parent is affected and a 50% if both parents are affected. (Stern 1997) Factors,
which have been shown to precipitate or exacerbate psoriasis, include trauma, infection, hormonal
disturbances, sunlight, cigarette-smoking, alcohol and emotional disturbance& (Hunter 1995)
Drugs which trigger or exacerbate psoriasis include, ACE inhibitors, beta-blockers, chloroquine
and hydroxychloroquine, granulocyte colony stimulating factor (GCSF), gold, interferons, lithium,
NSAIDs and tetracyclines. (Lee 1999)
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2.2 Pharmacological and ultraviolet light treatments
2.2.1 Topical treatments

For many years topical treatments were the only treatments available and they still represent the
mainstay for the majority of patients with mild-moderate psoriasis. Topical treatments include
emollients, corticosteroids, vitamin D analogues, dithranol, tar preparations and retinoids.
Emollients form the mainstay of topical treatment. Their use reduces scaling and itching, Products
that contain keratolytic agents such as salicyclic acid or alphahydroxy acids are helpful in
converting rough, scaly or cracked plaques into smooth plaques. Cream formulations are
cosmetically more acceptable and are often used for visible areas whereas ointment formulations are
useful on large areas of dry skin and for overnight treatment. Zinc oxide (in Lassar’s paste) is used
to deliver dithranol to psoriatic lesions because of its “non-smudging” property.

Topical corticosteroids classified as ‘potent’ or ‘very potent’, such as betamethasone or clobetasol
propionate cause flattening of psoriatic plaques and reduce inflammation. Very potent steroids may
have a role where the skin is very thick (in conditions such as hyperkeratosis of the palms or soles).
(Drug & Therapeutics Bulletin 1996). Prolonged use of steroids may lead to cutaneous atrophy
with striae and telangijectasia. The skin of the face and flexures is particularly susceptible to these
effects. Occlusive dressings increase the effectiveness of topical steroids but also increase
absorption and the chances of local side effects (Stern 1997). Withdrawal of steroids can produce
exacerbations of psoriasis. Because of the adverse effects, topical steroids are not recommended for
long term or extensive use in the management of ps_,oriasis, although they can play a useful roleon a
short-term basis. Some clinicians find alternating treatment, using a topical steroid in the daytime
and calcipotriol in the evenings, helpful in minimising the side-effects of both treatments (Hunter
1995)

Calcipotriol is a synthetic vitamin D analogue (a 1,25(OH),D; analogue) which, when applied
topically, inhibits epidermal proliferation without having cytotoxic effects. (Lea 1996) Calcipotriol
is odourless and non-staining and is available as cream, ointment and scalp solution. Its
effectiveness is similar to that of moderate-high potency steroids. Some patients experience skin
irritation with calcipotriol. As the facial skin is particularly susceptible to irritation its use should
be avoided for facial psoriasis. (Drug & Therapeutics Bulletin 1996). Small amounts of calcipotriol
are absorbed from the skin (Lea 1996) but its effect on calcium homeostasis is 100-200 times
weaker than that of calcitriol. (Fogh 1997) Nevertheless, the Summary of Product Characteristics
(SPC) recommends that the weekly dose should not exceed 100g of cream or ointment. (BNF 1998)
Because of its perceived benefit-to-risk profile calcipotriol is the topical treatment of choice for
patients who are treated at home for moderate generalised psoriasis.
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Tacalcitol is a newer, synthetic vitamin D analogue (1,24(OH),D;) which need only be applied
once daily. It has a more marked effect on calcium homeostasis than calcipotriol (Fogh 1997) and
dosage is limited to a maximum of 5g per day and two, twelve-week courses per year.

Dithranol (dihydroxyanthrone) has been the mainstay of topical treatment for psoriasis in Burope
for many years. In the nineteenth century the use of Goa powder for skin diseases, including
psoriasis, was observed in India. (Mahrle 1997) Goa powder is crude chrysarobin and comes from
the Araroba tree (Andira araroba, Leguminosae ). It was applied using a cut lime fruit, which was
dipped in the powder and dabbed on the skin. (Martindale 1915) Chrysarobin is a mixture of
anthroquinones. During World War I there was shortage of the natural product and the synthetic
1,8-dihydroxy-9-anthrone was introduced into clinical use in Germany in 1916.

Dithranol stains the skin (and also clothing and bath fittings) and may cause serious inflammation
or blistering of normal skin or skin in sensitive areas. It is commonly prepared in Lassar’s paste so
that it can be applied to the affected skin and is unlikely to spread on to healthy skin. For many
years dithranol treatment involved application for 12 hours but “short-contact” treatment, in which
the application lasts for 30-60 minutes, is now the recommended procedure. (Drug & Therapeutics
Bulletin 1996) Dithranol is available in a range of concentrations and it is usual to start with the
lowest (0.1%) and increase the concentration every few days up to the maximum (2%) or to the
maximum tolerable concentration that produces a therapeutic effect. Dithranol treatment can be
used at home but may be practically difficult to manage. It is often delivered at an out-patient

“daily dressing” clinic but is, inevitably, a time-consuming treatment.

Coal tar has been used for many years and is helpful for patients with mild psoriasis. It has anti-
inflammatory and anti-proliferative effects. (Arnold 1997) It is available as crude coal tar, BP
preparations such as Coal Tar Paste BP, Calamine and Coal Tar Ointment BP, and is an ingredient
in a wide range of proprietary products. Crude coal tar is difficult to use, stains clothing and
smells unpleasant to many people. Modern preparations are more acceptable in use. Coal tar is
often combined with UVB (as in the Goeckerman regime, see below). This combination is said to
increase the effectiveness of the coal tar (Drug & Therapeutics Bulletin 1996) and the coal tar
prevents the side effects of maximal erythemogenic UVB monotherapy (Arnold 1997)

Crude coal tar contains a number of carcinogens and percutaneous absorption of mutagens in
patients receiving crude coal tar has been demonstrated. (Arnold 1997) This does not appear to
translate into a risk for cancer amongst psoriasis patients who receive long-term, intermittent tar
treatment. A cohort study of 719 patients failed to show an increase in the number of cancers
compared with the general population. (Jones 1985) Nevertheless, in view of the known absorption
and the observed risks to workmen who are chronically exposed to industrial tar, long term
treatment with concentrations of crude coal tar above 5% should be avoided. (Arnold 1977)
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Tazarotene is a topically active retinoid. It is available as a gel formulation (0.05% and 0.1%) for
once-daily application. It is licensed for use in mild-moderate psoriasis affecting up to 10% of body

surface area. Local irritation is more commonly reported with the higher concentration.

2.2.2 Phototherapy and photochemotherapy
The beneficial effects of sunlight on psoriasis have been known for many years and artificial UV
light has been used alone and in combination with photosensitising agents to treat psoriasis.

Ultraviolet light comprises the UVA, UVB and UVC bands of the electromagnetic spectrum (see
figure 2.1).

Figure 2.1: The electromagnetic spectrum

Increasing wavelength

4*

Infrared light Visible light Ultraviolet light

2.2.2.1 Ultraviolet B therapy

The mechanism of action of UV light in psoriasis treatment is not fully understood. The shorter
wavelength UVB is largely absorbed by the epidermis. It is highly energetic and is known to cause
a number of photochemical reactions. It is now thought likely that the effects of UVB in psoriasis
are due to cytokine modulation, thereby interfering with the pathophysiological processs of the
disease (Taylor 1998). ‘Broad-band” UVB (wavelength 290-320 nm) has been used widely in
combination with coal tar and dithranol (see below). In recent years, work has suggested that
‘narrow band’ (305-315 nm) UVB treatment on its own may be effective for some patients (Parrish
1981). One of the benefits of narrow band UVB is that the shorter, more erythemogenic
wavelengths have been removed, so that the risk of burning is reduced.

The long-term risks of carcinogenesis as a result of UVB treatment are as yet unknown. It is

known that UVB is a carcinogen and that male patients undergoing UVB treatment have an
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increased risk of developing tumours in genital skin (Stern 1990), but the risk of non-melanoma
skin cancer occurring elsewhere is not known. Furthermore, the relative risks of broad band and
narrow band UVB treatment are not known. The erythema action spectrum is believed to parallel
the carcinogenesis spectrum and, therefore, narrow band UVB should carry a lower risk of tumour
induction. However, the absence of erythema may permit larger doses of radiation to be delivered,
and this may be also be an important factor.

UVB with coal tar and UVB with dithranol

(UVB) (wavelength 290-320 nm) in combination with coal tar is one of the oldest treatments for
moderate-severe psoriasis. In 1925 Goeckerman devised a regime which involves the combined use
of crude coal tar and UVB. (Lowe 1997) (Table 2.1) The Goeckerman regime is only suitable for
use on an inpatient setting, as it involves 24-hour treatment with tar products. UVB may also be
used in combination with dithranol (Ingram 1953) (Table 2.2).

Table 2.1: Goeckerman regime (UVB + tar) - General scheme

STEP PROCEDURE

1 Apply coal tar (3-5% in yellow soft paraffin) to whole
body. Re-apply as necessary to maintain contact
between tar and skin

2 After 24 hours clean excess tar off with vegetable oil

3 Give minimal erythematous dose of UVB

4 Remove remaining tar, using soap/shampoo in a
warm but not hot bath. Add bath oil to prevent drying
of skin

5 Repeat daily for 14-21 days
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Table 2.2: Ingram regime (UVB + tar + Dithranol) - General scheme

STEP PROCEDURE

1 Clean off old paste with nut oil

2 Soak in a tar bath for 20 minutes

3 Descale the lesions with a towel

4 Give a sub-erythematous dose of UVB

5 Apply dithranol in Lassar’s Paste accurately to each

plaque. Start with a low concentration such as 0.25%
and increase gradually through 0.5%, 1%, 2%
according to patient’s response.

6 Dust with zinc oxide or starch powder

7 “Suit up” with Tubegauze or stockinette where
possible. Leave for 12 hours or overnight.

8 Repeat daily if possible for 20-30 days

The main drawbacks of these treatments are the time required, the unpleasant smell of the tar
preparations and the skin staining caused by dithranol.

UVB phototherapy is contra-indicated in patients who are taking photo-sensitising medications (eg
thiazide diuretics, tetracyclines) and in patients with underlying photosensitive disease (eg systemic
lupus erythematosus, polymorphous light eruption). (Tham Siew Nee 1997)

2.2.2.2 Photochemotherapy with oral psoralen and UVA (PUVA)

UVA is less energetic than UVB and penetrates deeper into the skin. PUVA treatment relies on
UVA (wavelength 320-400 nm) irradiation of skin which has been primed with suitable
photosensitisers, such as psoralens. A number of naturally-occurring psoralens are known to be
effective in this way, and in the 1950s oral 8-methoxypsoralen was introduced, (Ortel 1998) but it
was not until 1974 that PUVA treatment as it is known today was first described. (Parrish 1974)
Once the psoralen is activated by UVA irradiation, a phototoxic reaction takes place, which results
in anti-proliferative, anti-inflammatory and immunosuppressive effects. (Lauharanta 1997) The
photo-activated psoralens form adducts with pyrimidine bases and cross-links between
complementary strands of DNA. As a result, DNA synthesis and epidermal cell division is
inhibited. (Hunter 1995)
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A critical element of PUVA therapy is ensuring that the psoralen is present in the skin, in suitable
concentrations, at the time of irradiation. Oral 8-methoxypsoralen (SMOP) is widely used but other
psoralens and alternative presentations have also been tried. (see summary Table 2.3)

Table 2.3: Psoralen summary table

(Table after Lauharanta 1997)

Patients must be selected carefully for PUVA. Prolonged exposure is associated with an increased
risk of non-melanoma skin cancer and photo-ageing of the skin and fair-skinned individuals are
more susceptible to these effects (Ortel 1998).
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2.2.3 Systemic treatments

Systemic treatments are generally reserved for patients whose psoriasis has failed to respond
adequately to topical treatments or phototherapy. (Gawkrodger 1997)

Three agents are available (licensed for use) in the UK, they are cyclosporin, methotrexate and

acitretin. Their properties and dosing recommendations are reviewed briefly below.

2.2.3.1 Cyclosporin A

Cyclosporin A is a cyclic undecapeptide that was originally isolated from the soil fungus
Tolypocladium inflatum Gams. It has a molecular weight of 1202.6 Daltons. Cyclosporin has been
used for many years as an immunosuppressant in transplant surgery and its effects in psoriasis are
thought to be due to its immunomodulatory activity. In psoriasis it has been shown to prevent the
proliferation of T-helper cells and cytotoxic lymphocytes, both of which play a part in the
pathogenesis of psoriasis. (de Rie 1997)

Cyclosporin is a highly lipophilic molecule, which is effectively insoluble in water. (Wood 1983)
For this reason it was first presented as an oral liquid (dissolved in alcohol and olive oil) and as a
corn oil-based soft gelatin capsule. It follows that the drug had to be emulsified in vivo before
absorption could take place. Both formulations were associated with profound inter- and intra-
individual variations in bioavailability. (Mueller 1994, Kahan 1994) Two factors contributed to
this, namely, variable absorption and extensive first-pass metabolism. Oral absorption of
cyclosporin occurs primarily in the upper small bowel, and is affected by the rate of gastric
emptying, the presence of bile, concomitant food intake and gastro-intestinal disease. (Kahan 1989)
25% of the absorbed dose is removed by the liver before it reaches the general circulation. (Kahan
1989) The result of these effects is a mean bioavailability of 30% (range 5-90%). In 1997 a “micro-
emulsion preconcentrate” formulation was introduced which, when it comes into contact with water
in gastric fluid, forms a stable microemulsion. This formulation does not rely on the presence of
bile salts or mechanical agitation and it has been shown to increase mean biocavailability by 30%, to
reduce inter- and intra-individual variability and to improve the relationship between dose and
blood levels. (Ritschel 1996) ‘One-to-one’ dose conversion was recommended on the basis that it
would make little difference to those who absorbed cyclosporin well, and would improve the
response to treatment amongst the ‘poor-absorbers’. (Koo 1997)

As cyclosporin is metabolised via cytochrome p450 3A, it interacts with a number of drugs that
compete for this pathway (see Table 2.4)
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Table 2.4: Drugs that interact with cyclosporin (after Koo 1997)

After oral dosing peak plasma levels are reached at 2-4 hr. The mean plasma half-life is 19 hr
(range 8-24 hr). Cyclosporin is extensively metabolised and eliminated mainly in the bile, although
small amounts (~ 6%) are eliminated via kidneys. (Kahan 1989)

Cyclosporin use is indicated in patients who have failed to respond adequately to other treatments.
This includes topical treatments and, in some cases, other systemic treatments. It also has a place in
the treatment of patients with widespread, severe or disabling disease. (Gawkrodger 1997)

Although doses of 8-16 mg/kg/day are common in transplant surgery, the maximum dose
recommended for psoriasis is 5mg/kg/day. Opinion differs as to whether dosage should start high
and be adjusted downwards or the other way round. (Berth-Jones 1997) Lebwohl and colleagues
recommend that severe, inflammatory exacerbations of psoriasis should be treated initially with
high doses whereas patients with stable, generalised disease should be started on low doses.
(Lebwohl 1998) Doses should be calculated on the basis of ideal body weight (obese patients may
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be overdosed if actual body weight is used). The dose should be divided into two equal doses.
(Berth-Jones 1997) Once a marked improvement has been achieved, the dose of cyclosporin should
be adjusted to the lowest effective dose for maintenance therapy or it should be discontinued.
Several authorities advocate the intermittent, rather than continuous, use of cyclosporin. (Berth-
Jones 1997)

The most serious side effects of cyclosporin are nephrotoxicity and hypertension. Both are dose
dependent and of gradual onset. Cyclosporin can give rise to hyperuricaemia by reducing renal
clearance of uric acid. It is also associated with neurological side effects including, dysaesthesiae,
tremors and headaches, In spite of its immunosuppressive activity, its use in dermatology does not
appear to cause internal malignancies or increased susceptibility to infection. It is recommended
that hypertension should be treated, using agents, such as nifedipine or isradipine, that do not
interact with CSA (to alter blood levels). (Koo 1997) Renal function should be monitored using
serum creatinine. If this rises above 130% of the baseline value then CSA dosage should be
reduced. It is of interest that in 1998 the FDA recommended that the upper dosage limit should be
4 mg/kg/day and that the creatinine threshold level should be 125% of baseline instead of 130%.

(Koo 1997)

The contra-indications and monitoring recommendations are summarised in Table 2.5.

2.2.3.2 Methotrexate

Methotrexate has immunosuppressive and cytotoxic effects. It has been used in the treatment of
psoriasis since the 1960s. It is thought to exert its effects in psoriasis through its immuno-
modulatory effects. (Said 1997) It is recommended for short-term treatment, to gain control of
unstable (pustular or erythrodermic) psoriasis and for long-term maintenance treatment. It is also
indicated for patients with extensive chronic plaque psoriasis whose disease is inadequately
controlled by topical therapy alone. (Chalmers 1997)

Methotrexate is well-absorbed from the gastro-intestinal tract (in doses of less than 25 mg) (Said
1997) and is usually given orally. The majority of the dose (60-90%) is eliminated via the kidneys,
with biliary elimination accounting for less than 10%.

A single weekly dose is recommended, starting with dose of 5 - 7.5 mg and increasing in 2.5 mg
increments according to clinical response and toxicity. A test dose of 5 mg should always be given,
followed by a full blood count 7 days afterwards to identify patients who are exceptionally sensitive
to the effects of bone marrow suppression. Few patients are expected to need more than 20 mg/wk
to control their disease. Once satisfactory control has been achieved, the dose is adjusted to the
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lowest dose needed to maintain control and the patient is monitored for adverse effects. Table 2.5

summarises the contra-indications to treatment with methotrexate and monitoring requirements.

The most common side effect is nausea, which characteristically appears within 12 hours of taking
the weekly dose, and may persist for up to 3 days. It is usually mild but can be severe enough to
warrant treatment. Folic acid has been found to be more helpful then conventional anti-emetics.
Folic acid (5 mg) is given either daily or in a once-weekly course of three doses around the

methotrexate dose.

Toxic effects on the bone marrow and liver are potentially serious. Acute myelosuppression
requires immediate treatment with folinic acid. A rise in mean corpuscular volume (MCV) is
commonly seen with long-term methotrexate therapy and is thought to reflect a relative folate
deficiency. If the MCV does not return to normal with folate treatment then methotrexate should
be discontinued. Hepatotoxicity is conventionally monitored using aminotransferase levels, which
are unreliable indicators of hepatic fibrosis. Amino-terminal pro-collagen I provides a more
accurate index of liver damage, and avoids the need for a liver biopsy, but is not yet in common use.
(Chatmers 1997)

2.2.3.3 Etretinate and acitretin

Etretinate and acitretin are synthetic derivatives of vitamin A. They are thought to exert their
effects in psoriasis through a variety of effects at cellular level, including effects on proliferation,
keratinization and differentiation of epithelial cells and anti-inflammatory and immunomodulatory
effects.

Etretinate was introduced first but was superseded within a few years by acitretin, which is its free
acid metabolite. The two drugs have similar efficacy but acitretin was thought to have a better side-
effect profile. Etretinate is strongly lipophilic and is sequestered in body fat where it has been
detected as long as two years after discontinuation. Typically it has a half-life of up to 120 days
whereas acitretin and the 13-cis-acitretin isomer have half-lives of 50 and 75 hours respectively.
(Brindley 1989) Acitretin is negatively charged at physiological pH and is fifty times more
hydrophilic than etretinate. (Wiegand 1998)

Oral acitretin has a bioavailability of approximately 60%, in the presence of food. (Brindley 1989)
1t is reversibly isomerized to 13-cis-acitretin in vivo and is eliminated in urine and in bile.

Further experience with acitretin has shown that some of the drug is re-esterified in vivo and so the
advantages may be fewer than originally anticipated. (Almond-Roesler 1996)
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Acitretin is indicated in patients with severe, extensive chronic plaque psoriasis whose disease has
failed to respond to other treatments. It is also indicated for localised or generalised pustular

psoriasis and for erythrodermic psoriasis.

Treatment should be started with a dose of 25-30 mg and increased after 2-4 weeks up to 50mg (or
75mg) according to response, for a further 6-8 weeks. (BNF 1998) Chronic plaque psoriasis
responds slowly and the best effect is expected 2-3 months after the start of treatment, After
clearing of the disease a maintenance dose of 0.2-0.4mg/kg/day is recommended for 3-6 months.
(Gollnick 1997) Adjuvant topical treatment or phototherapy is recommended throughout the period
of acitretin treatment. Suitable agents include, tar, dithranol, vitamin D3 analogues, UVB or
PUVA treatment. Experts recommend that the combination of acitretin with other systemic agents,
such as methotrexate, cyclosporin or fumarates, should be avoided because of the dangers of
additive toxicity. (Gollnick 1997)

A large number of common side effects is associated with the use of acitretin. Mucocutaneous
effects, such as drying and cracking of the lips, are seen frequently. Dryness of the nasal, buccal
and conjunctival mucosae and peeling of the skin on the palms and soles are moderately common
effects. An increased rate of loss of scalp hair is occasionally sufficiently severe to be noticeable.
Other common complaints include skin “stickiness”, skin fragility, nail fragility and itchiness.

Acitretin use is associated with a number of potentially serious side effects. There is a high risk of
teratogenicity if acitretin is administered in the first three months of pregnancy and malformations
of craniofacial, thymic, cardiac, skeletal and central nervous systems have been reported. Because
of the persistence of the drug in body tissues, it is recommended that pregnancy be avoided for 2
years after the end of treatment.

Elevations of plasma lipid levels (increased LDL, decreased HDL) are relatively common as are
elevations of liver enzymes.

Bone toxicity, including ossification of ligaments and tendons, bony spurs and diffuse hyperostosis,
is common in patients receiving long term (1-3 years) treatment. Premature epiphyseal fusion has

occurred and for this reason it is not recommended for use in children.
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Table 2.5: Contra-indications and monitoring of systemic agents for treatment of psoriasis

(after Gawkrodger 1997)
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2.2.3.4 Other systemic treatments including alternative and unlicensed treatments.

Azathioprine and hydroxyurea have been used for psoriasis but tend to be less effective than
methotrexate and more likely to cause myelotoxicity. (Hunter 1995) Sulphasalazine has been
found to be helpful in small number of patients. (Gupta 1990) Fumarates (a mixture of fumaric
acid and its esters) are used in the Netherlands and in Germany but there is no licensed preparation
in the UK. Newer immunosuppressive agents such as tacrolimus and mycophenylate mofetil are
under investigation. Future treatments are likely to involve agents which modify T-lymphocyte or
cytokine functions (Clark 1999)

2.3 Conclusions

Psoriasis affects a large number of people and accounts for substantial morbidity. The ideal
treatment would be efficacious, present few risks, be convenient to use and be inexpensive. The
available treatments combine these attributes in varying proportions, but none is ideal. The
selection of a treatment depends on the site and severity of disease and the patient’s preferences.
Patients with severe psoriasis require careful monitoring because the disease is dynamic and may
require periodic modifications to treatment. Furthermore, several of the available treatments are
associated with cumulative toxicity. Regular monitoring and review of treatment therefore provides

the opportunity to maximise the benefit/risk ratio for the individual patient.
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Chapter 3

Outcome measures in psoriasis treatment

Summary

Outcome measures are required to assess efficacy in trials and to monitor the responses to
treatment. Qutcome measures for psoriasis can be measures of the physical effects, measures of
the impact of the disease or composite measures. Investigators or doctors administer the majority

of outcome measures but the self-administered PASI has been developed for use by patients.

Standardised, valid, reliable outcome measures are important in the assessment of any drug
treatment. Ideally, outcome measures should also allow comparison of drug treatment with other
forms of treatment. Thus, in psoriasis, the ideal outcome measure would allow comparison between

topical treatment, systemic treatment and phototherapy.
The outcome measures that have been used in psoriasis can be broken down into two categories,

namely, measures of the physical effects of the disease and measures of the impact of the disease.
(see Table 3.1)
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Table 3.1: Outcome measures for psoriasis treatment

Category Qutcome measure Scale/Units
Trans-epidermal water loss (TEWL) | G/m*hour
Chromameter readings Erythema “a” scale
Cutaneous blood flow (measured by | Laser-Doppler
laser velocimetry) velocimetric reading
Erythema 5 & 7 point scales
Induration 5 & 7 point scales
Measures of the Desquamation 5 & 7 point scales
physical effects of
psoriasis Surface area affected %
Psoriasis Area and Severity Index 0-72
(PASI)
Self-administered PASI (SAPASI) 0-72
Clearing %
Overall skin condition Subjective description
Handicap
) Numerical value
Social disability ) depending on
) instrument
Measures of the impact | Quality of life
of psoriasis Impact on life (patient’s assessment) | Visual analogue scale
Days of hospitalisation Days
Days of remission Days
Salford Psoriasis Index x:x:x (3 figure score)
Composite measures
Dermatology Index of Disease
Severity (DIDS) 5 point scale
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3.1 Measures of the physical effects of psoriasis

Measures of the physical effects of psoriasis range from objective, instrumental measures such as
trans-epidermal water loss and cutaneous blood flow measurements using laser-Doppler

velocimetry to subjective assessments such as the extent of disease clearing,

Objective measures have been sought for each of the prominent features of psoriasis, namely the
erythema, induration (thickening) and scaling of the psoriatic plaques. In some trials attempts have
also been made to correlate instrumental measurements with clinical gradings. In one study a two-
week bilateral comparison of betamethasone valerate against white soft paraffin, the subjective
scores assigned by a single observer (erythema, plaque elevation, scaling and a composite score)
were similar to objective measures (computer image analysis, erythema reflectance, nitric oxide
production, ultrasound scan for thickness, scale and echo-poor zone. (Ormerod 1997) Other studies
have also demonstrated that visual assessments of skin erythema correspond with measurements
obtained by a laser Doppler flowmeter, a spectroradiometer and erythema meter and a
chromameter. (Serup 1990; Lahti 1993) Measures of scaling are less well-developed, and although
optical profilometry and scanning macro-photographic densitometry methods have been used, the
clinical relevance of the results is not yet clear. (Marks 1996) Plaque thickness has been measured
using mechanical callipers and ultrasound. (Lawrence 1986) Exudation of tissue fluid during the
use of the callipers has been a problem and the ultrasound method has been recommended as the

more accurate of the two.

A further practical drawback of the laboratory type of measurements is that they can only be applied
to small areas, whereas the disease often affects several areas of the body and there may be
considerable differences between the plaques in different areas. Instrumental measurements may
therefore be more suitable for monitoring drug effects on two comparable lesions than for overall

monitoring of disease progress.

It has been suggested that plaque thickness is the most reliable of the clinical signs of psoriasis.
(FDA Advisory Committee (1998)). The main reason for this is that erythema is affected by factors
such as blood flow and ambient temperature and may be exacerbated by some treatments. Scaling
can be reduced considerably by treatment with keratolytics and emollients.

Many trialists have chosen to monitor outcomes in psoriasis by estimating clinically the extent of
erythema, induration and desquamation, the three main features of the condition. These have been
assessed in a quasi-objective fashion using five or seven point scales. The proportion of the body
surface affected by the disease has also been used as an outcome measure.
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In 1978 a composite measure, the Psoriasis Area and Severity Index (PASI), was devised to take
account of both the extent and severity of the disease (Fredriksson 1978). The formula for the PASI

can be written as:
PASI = 0.1(Ey+1,+Dy)Ap + 0.3(EHFDYA, + 0.2(E+1+Dy)A, + 0.4EB+I+D)A,

Where E= erythema, I =infiltration (thickening) and D = desquamation, each assessed on a scale of
0-4; A= area affected by psoriasis: 0 = none, 1 = 10%, 2 = 10-29%, 3 = 30-49%, 4 = 50-69%, 5 =
70-89% and 6 = 90-100%.; h = head, t = trunk, u = upper limbs and ! = lower limbs.

The PASI is widely, although not invariably, used in clinical trials, however it remains unvalidated.
It is also used routinely in specialist psoriasis clinics. Its appeal is that it relies on clinical
assessments that can be made easily by an experienced practitioner, without need for additional
equipment. The main disadvantages are the relative insensitivity to some changes in the pattern of
disease and the risk of inter-assessor variation. For example, mild, extensive disease could achieve
the same PASI score as severe disease affecting a small area. In the clinical context this could
mean that a case of psoriatic erythroderma, with widespread, moderate erythema, induration and
scaling could have an identical score to a case of chronic plaque psoriasis involving 10-30% of the
body surface area (van der Kerkhof 1992). Whereas the second case is relatively easy to treat, the

first is severe and almost invariably requires hospital admission.

In 1998 Finlay (Finlay 1998) drew attention to the fact that an error in the original description of
the PASI may have given rise to some inconsistencies in its use. In the original description, 30% of
the body surface areas was assigned to the trunk and 20% to the upper limbs, but these proportions
were transposed in a later paragraph. The test error has been repeated but it is not known to what
extent, if at all, the incorrect formula has been used.

3.1.1 Body surface area estimation

Given the patchy distribution of much psoriasis, the assessment of the amount of skin involved is
not always straightforward. As this is a major component of the PASI, a number of methods have
been devised to improve the accuracy and reproducibility of this measurement.

Ramsay and Lawrence (Ramsay 1991) compared three methods, clinical estimation, image analysis
of traced plaque outlines and image analysis of whole body photographs.

The rule of nines, which was originally devised to estimate the surface area of burns, was used to
estimate body surface area. It assumes that the total body surface comprises 9% for the head and
neck, each arm, the front and back of each leg and the four trunk quadrants, leaving 1% for the
genitalia. Using this as a guide, the clinician then estimates the proportion of each area affected by
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the disease and calculates the grand total. In the study, four untrained observers estimated the
average extent of psoriasis to be 14-33% of body surface area. Measuring the areas of tracings of
plaque outlines by computerised image analysis gave a mean value of 9% while image analysis of
whole body photographs gave a mean value of 7%. The authors concluded that untrained observers

using the ‘rule of nines” would always overestimate the extent of the disease.

Another popular clinical measure uses the flat, closed hand. The area that it can cover has been
assumed to be 1% of body surface area, and in some cases this offers an easier way to estimate the
total area affected by psoriasis. (Stern 1986) Planimetric measurements now suggest that a hand
area actually represents 0.070 —0.076% of the BSA, (Long 1992) and therefore the hand measure
could be expected to overestimate the BSA affected.

Bahmer explored the use of grid point counting to improve the accuracy of body surface area
estimation. (Bahmer 1989) This involved laying a grid over photographs of psoriatic plaques and
counting the number of intersections over each plaque. The main drawback of this technique is the
time involved. It seems likely that future methods for estimating the extent of disease are more
likely to rely on developments in the field of computerised image analysis. Early instruments were
unable to handle curved surfaces but this technical problem may be solved in future.

3.1.2 Assessment by patients

Investigators or doctors administer all of the measures described so far. In 1994 Fleischer devised
the ‘self-administered PASI’ (SAPASI) as a means of enabling patients to estimate the physical
effects of their own disease. (Fleischer 1994) The general formula for the Patient PASI (later called
the self-administered PASI) is:

SAPASI = (0.1Ag+ 0.2Ay+ 0.3 A1 + 0.4 A1) (4 x (VASg+VAS+VASy))

Where Ay = head area score, Ay = upper extremity area score, Ar = trunk area score, A; . lower
extremities score, VASg = VAS erythema score, VAS, = VAS induration score, VASg = VAS scale
score. Area scores were assigned a numeric value of 1- 6, corresponding to 0% to 100% body
surface area affected. These were derived from line drawing silhouettes on which the patients
shaded the areas affected. An investigator who had not evaluated the patients then estimated the
proportion of the total area affected and assigned the numerical value. For the VAS scores, patients
were asked to score an average psoriatic lesion for erythema, induration and scaling on separate,
120-mm VAS scales. Each of these was labelled with descriptions, for example, the induration
scale had the descriptions: no thickness, feels firm, raised, thick and very thick. VAS scores were
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recorded in millimetres. Like the conventional PASI, the SAPASI returns a maximum possible
score of 72.

A later study showed that the method had good test-retest reliability (r = 0.82, p=0.0001) and that
the results correlated well with PASI scores assigned by physicians (Feldman 1996). They also
reported that the SAPASI varied in parallel with the PASI as patients’ clinical status changed.
Given that the SAPASI was administered by untrained individuals, these findings suggest that it
could be a useful measure for estimating disease severity and responses to treatment when trained

personnel were not available, for example, for remote monitoring of disease progress.

3.2 Measures of the impact of psoriasis

Dermatologists’ assessments of psoriasis have tended to focus firmly on the physical effects of the
disease whereas patients have a different viewpoint and, when asked to assess disease severity take
into account other factors. In one study 21 dermatologists and 56 patients were asked to rank a list
of 50 features considered to be characteristic of psoriasis. (Baughman 1970) Patients rated
‘embarrassment over appearance’ as most characteristic of severity, while dermatologists
considered this to be the least important. This is one of the factors that have prompted growing
interest in quality of life (QOL) measures in psoriasis. (McKenna 1996)

QOL measures may be generic, disease-specific or specialty-specific. Generic instruments are
designed to assess a complete spectrum of dimensions applicable to a variety of health states or
diseases. They have the advantage that they allow comparisons of the impact of different diseases
and may uncover non-specific effects of a disease or its treatment. The disadvantage of generic
measures is that they may not include elements specific to skin diseases and may therefore be

insensitive to changes in the severity of psoriasis.

A number of specific QOL instruments have been developed for use in psoriasis (see Table 3.2).
These instruments differ considerably in the ways in which they have been constructed and in the
domains covered. Two of the instruments, the Psoriasis Disability Index (PDI) and the Psoriasis
Life Stress Inventory (PLSI have been compared with PASL In the case of the PDL, the correlation
coefTicient (r,) was 0.40 (p<0.05, n=32), indicating a modest correlation between the two measures.
(Finlay 1990) However, in a larger study, a comparison of the PLSI and the PASI in 132 psoriasis
outpatients found that the PLSI scores were independent of clinical severity assessed by PASL
(Fortune 1997)



Ashcroft and colleagues conducted a critical appraisal of the available QOL measures for psoriasis.
(Ashcroft 1998) The authors noted that interpretation of QOL scores and changes in the scores

over time had to be approached with caution. Improvements in QOL scores may reflect

psychological adaptation to the condition rather than actual changes in health or symptoms.

Table 3.2 : QOL measures for patients with psoriasis

Instrument Source Features
Psoriasis Disability Index | Developed after questioning 54 | 15 questions covering 5 domains (daily
(PDI) psoriasis patients activities, work or school, personal
relationships, leisure and treatment)
Based on previous month
Psoriasis Life Stress Originally based on experience | 15 questions (cosmetic disfigurement,
Inventory (PLSI) with 50 patients, modified with | social stigma, coping with physical
responses from 217 further aspects of disease, treatment)
patients. Based on previous month
Dermatology Life Quality | Responses from 120 outpatients | 10 questions to assess disability
Index (DLQI) with a range of skin complaints. | Based on previous 7 days
Children’s Dermatology Responses from 169 children 10 questions to assess disability in
Life Quality Index with a range of skin complaints. | children
(CDLQI) Based on previous 7 days
Dermatology Quality of Derived from responses from 50 | 41 questions covering 3 domains
Life Scales (DQOLS) dermatology outpatients. (psychosocial aspects, physical
activities, symptom scales)
Designed to complement the DLQI
Skindex Based on a literature view and | 61-question and 29-question versions

responses from clinicians and
patients.

3.3 Composite measures

Many published studies have included ‘global scores’ for psoriasis. Whilst at first sight these are

highly subjective and therefore likely to show wide inter-assessor variation, it could be argued that

they represent dermatologists’ legitimate attempts to capture the severity, extent and impact of the

disease in one figure. Recently, two composite measures have been developed in order to tackle the
shortcomings of the PASI and, effectively, to codify the global assessments. These are the Salford
Psoriasis Index (SPI) and the Dermatology Index of Disease Severity (DIDS).
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The DIDS was developed for staging inflammatory skin diseases and uses the percentage body
surface area affected and functional limitations to score on a five-point scale. (Faust 1997)
Concerns have been expressed that the DIDS may not be sufficiently sensitive to track changes
during treatment and that it fails to take account of psychological morbidity, which does not always
correlate with the extent of disease. (Williams 1997)

The Salford Psoriasis Index (SPT) was developed to match the clinical decision-making process by
providing an assessment of three main factors taken into account when planning treatment for a
patient with psoriasis. (Kirby 2000) These are clinical signs, psychosocial disability and previous
treatment. The index takes the form of three figures and is analogous to the

tunour:nodes: metastasis (TNM) grading that is used for cancer staging In this case the first figure
is derived from the PASI score, using a scale that converts it into a point on a 0-10 scale. PASI
values above 37 score 10, and this in keeping with the observation that scores above 37 are rarely
seen in practice and so the upper end of the PASI scale is practically redundant. The second figure
indicates the psychosocial impact of the disease, and is assessed by the patient using a visual
analogue scale graduated from 0-10. The third figure reflects the historical severity of the disease
as shown by the number of episodes of erythroderma, the number of admission to hospital and the
need for systemic treatment (including PUVA). Each systemic treatment, including PUVA, is
given a score of 1 if given for less than 12 months or 2 if given for longer. One extra point is added
(i) for every five admissions for inpatient treatment, (ii) if the total cumulative dose of PUVA
exceeds 200 treatments or 1000 J/cm?, and (iii) for each episode of erythroderma. The individual
components of the SPI have been validated by comparison with known measures of disease severity.
When tested on a cohort of 20 patients before and after a period of six weeks’ treatment, the first
two figures decreased significantly, but as expected, the third figure, which reflects historical
severity, did not change.

3.4 Conclusions

The availability of a suitable outcome measure is essential for the assessment of response to
treatment. In practice, outcome measures are required for two main reasons, first to measure
efficacy in clinical trials and second to monitor the response to treatment in day-to-day practice. It
can be argued that the former requires a dichotomous endpoint (clearing vs. no clearing or
clear/almost clear vs. no clearing) but the latter requires a measure that is sensitive to progressive
changes. The PASI has been widely, but not universally, used in both situations. In clinical trials,
some authors have used the PASI score to show their results both as continuous variables and as a
dichotomous variable, using a 75% decrease in the PASI as the cut-off point. This seems to be
analogous to ‘almost clear’. Others have preferred the ‘physician’s global assessment’.
Randomised, controlled trials published to date have mainly used one of these two outcome
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measures. It may be that, in future, the SPI may offer a transparent, systematic way of deriving a

global assessment.
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Chapter 4

Previous analyses of psoriasis treatment

Summary

Nine reports of economic analyses of psoriasis treatment have been published and one systematic
review. (see Table 4.1) None has so far provided a comprehensive basis for decision-making or for
the formulation of prescribing guidelines in the UK. Nevertheless, these studies have served to
identify some of the problems associated with systematic reviews and economic analyses of

psoriasis treatment.

4.1 Introduction

Analyses of treatment may take the form of systematic reviews, with or without meta-analyses and
economic analyses. They may also take the form of economic analyses based on theoretical
(decision-analytic) models. The main purpose of any of these analyses is to synthesise the available
information in such a way as to provide robust estimates of effect sizes and costs. It follows that any
analysis of treatment must make explicit its sources of data, analytical methods and the assumptions
that have been made in performing the analysis.

Systematic reviews are primar